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Forward-reverse control device 

The invention is related to a forward-reverse control device, comprising a 
housing, a rotatable input member, a rotatable output member, a gear set for reversing 
5 me input rotation, as well as selector means for selectively connecting the input 
member and the output member directly or through the gear set. 

Such a forward-reverse control device is known. It can for instance be applied in 
an automotive vehicle driveline including a continuously variable transmission. The 
object of the invention is to provide an improved independent forward-reverse control 
mechanism which can be applied in connection with drive-by-wire applications, in 
particular in connection with a drive-by-wire continuously variable transmission. The 
CVT by wire transmission may incorporate, apart from the forward reverse control by 
wire, also a disc variator by wire, clutch by wire with or without integrated starter 
generator, a differential with or without traction control and also a parking by wire 
15 control. 

Said object is achieved in that the selector means are driveable by means of an 
electric actuator. Said actuator comprises an electric/mechanical converter for 
converting rotational motion into linear motion, e.g. a ball/screw mechanism connected 
to an electric motor. The ball screw mechanism may be a friction screw, a ball screw or 
20 al roller screw mechanism. 

Preference is given to an embodiment in which each satellite gear of the planetary 
gear set is rotatably connected with respect to the housing, said housing furthermore 
supporting the screw mechanism and the electric motor. The selector means may 
comprise a toothed selector wheel which is displaceable in axial direction, a first 
counter wheel which is connected to the input member, a second counter wheel which 
is connected to the output member, as well as a third counter wheel which is connected 
to the ring gear of the planetary gear set and which is positioned between the first and 
the second counter wheel when seen in axial direction, said selector wheel being 
displaceable between a first position engaging both the third and the first counter 
wheel, and a second position engaging the third and the second counter wheel. 

The screw of the screw mechanism may be rotatably supported with respect to 
two axially spaced support rings, said support rings each being suspended with respect 
to the housing by means of suspension rods extending between the ring gear and the 
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sun gear of the satellite gear set, and the nut of the screw mechanism is connected to 
the selector wheel. Synchronizer mechanisms may be provided between the third and 
the first counter wheel as well as between the third and the second counter wheel. 

Hie output member can be connected to the sun wheel, and the third counter 
5 wheel can be connected to the ring gear of the satellite gear set. 

The invention will now be described further with reference to the embodiment 
shown in the drawings. 

Figure 1 and 2 show a forward-reverse control device according to the invention 
in perspective and partly in radial cross section. 
1 0 Figure 3 shows a side view, partially in radial cross section. 

Figure 4 up to 6 show several steps of the control mechanism. 

The forward-control device as shown in the figures 1, 2 and 3 comprises a 
housing 1 with a rotatable output shaft 2 onto which a pinion gear 3 has been mounted. 
Furthermore, the input shaft 4 has been provided with internal toothing 5 for 
15 engagement with a splined shaft. 

A first counter gear wheel 6 is mounted on the output shaft 2, a second counter 
gear wheel 7 is connected to the input shaft 4 and a third counter gear wheel 8 is 
connected to the ring gear 9 of the planetary gear set which has indicated in full by 
reference numeral 10. Said ring gear is connected to the third counter gear wheel 8 by 
20 means of the housing part 1 1 . The sun gear 12 of the planetary gear set 10 is connected 
to the input shaft 4. 

Between the first counter gear wheel 6 and the second counter gear wheel 7 a 
synchronizer mechanism 13 has been applied, between the first counter gear wheel 6 
and the third counter gear wheel 8 a synchronizer mechanism 14 has been applied. 

25 The first counter gear wheel 6 engages an inwardly toothed selector gear wheel 

15. This engagement between the first counter gear wheel 6 and the selector gear wheel 
15 does not allow mutual rotations, but does allow the selector gear wheel 15 to be 
axially shifted with respect to the first counter gear wheel 6. This axially shifting 
movement is obtained by the screw mechanism 16, which comprises a screw shaft 17 

30 rotatably supported in the two rings 18, 19. Said two rings are fixedly connected to the 
housing 1 by means of rods 20 which are regularly spaced in ckcumferentiai direction. 

The screw mechanism 16 furthermore comprises a non rotatable nut 21, which is 
connected to the selector eear wheel 15. The screw 17 is driveable throuch the toothed 
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belt 29 which engages the toothed wheel 22 connected to the screw 17, as well as the 
toothed wheel 23 connected to the electric motor 24 as supported by the housing 1 . 

The forward-reverse control device according to the invention is driven as 
follows. First of all, the neutral position of the forward-reverse control device 
5 according to the invention is shown in the figures 3 and 4. By means of the screw 
mechanism 16, the selector gear wheel 15 is only in engagement with the first counter 
gear wheel 6. Thus, there is no mechanical drive connection between the input shaft 4 
and the output shaft 2 as shown in figures 4 and 5, 

By driving the screw mechanism 16 through motor 24 and belt 22 in such a way 
10 that the selector gear wheel 15 moves to the right in comparison to the position shown 
in figures 3 and 4, the state as shown in figure 5 is obtained. Through synchronizer 
mechanism 13 the selector gear wheel 15, which stays in engagement with the first 
counter gear wheel 6, now engages the second counter gear wheel 7. Thus, a direct 
connection is obtained between the input shaft 4 and the output shaft 2, e.g. for forward 
15 drive. 

By moving the selector gear wheel 15 to the left as shown in figure 6, a 
connection is established between the third counter gear wheel 8 and the first counter 
gear wheel 6. Now, the input shaft 4 drives the ring gear wheel 9, which through the 
satellite gear wheels 25 makes the output shaft 2 rotate in opposite direction. Here as 

20 well, a synchronizer mechanism 14 is available for enabling a smooth transition to the 
backward drive motion. 

Several bearings have been applied so as to support the several rotatable 
components. The output shaft 2 is rotatably supported with respect to the third counter 
gear wheel 8 by means of the ball bearing 26. Also, the output shaft 2 is rotatably 

25 supported with respect to the input shaft 4 by means of the double ball bearing 27. The 
input shaft 4 is moreover supported with respect to the housing 1 by means of a bearing 
28. 

The output shaft can indirectly or directly drive the crown wheel of a differential. 
The drive means may comprise a gear-chain- or toothed belt transmission or a 
30 combination thereof. The input shaft and the output shaft can be part of a primary or 
secondary shaft of a CVT transmission. The forward-reverse control device can be an 
add-on module mounted on a clutch, or a clutch by wire or a clutch by wire with an 
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The forward-reverse control by wire forms a self contained by wire system 
comprising also a variator disc by wire control, clutch by wire control with or without 
integrated starter generator, a differential with or without traction control and parking 
wire control (optional) for a self contained CVT. 
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1. Forward-reverse control device, comprising a housing (1), a rotatable input 
member (4), a rotatable output member (2), a gear set (10) for reversing me input 
5 rotation, as well as selector means (6-8, 15) for selectively connecting the input 
member (4) and the output member (2) directly or through the gear set (10), 
characterized in that the selector means (6-8, 15) are driveable by means of an electric 
actuator (16, 17,21-24). 

10 2. Device according to claim 1, wherein the electric actuator comprises an 

electric/mechanical converter for converting rotational motion into linear motion, e.g. a 
ball/screw mechanism (1 6) connected to an electric motor (24). 

3. Device according to claim 2, wherein the linear screw mechanism (16) is a 
15 friction screw, a ball screw or al roller screw mechanism. 



4. Device according to any of the preceding claims, the gear set is a planetary 
gear set (10), wherein each satellite gear (25) of the planetary gear set (10) is rotatably 
connected with respect to the housing (1), said housing (1) furthermore supporting the 

20 screw mechanism (16) and the electric motor (24). 

5. Device according to claim 4, wherein the selector means (6-8, 15) comprises a 
toothed selector gear wheel (15) which is displaceable in axial direction, a first counter 
gear wheel (7) which is connected to the input member (4), a second counter gear 

25 wheel (6) which is connected to the output member (2), as well as a third counter gear 
wheel (8) which is connected to the ring gear (9) of the planetary gear set (10), the 
second counter gear wheel (6) being positioned between the first (7) and the third 
counter gear wheel (8) when seen in axial direction, said selector gear wheel (15) being 
displaceable between a first position engaging both the second (6) and the first (7) 
30 counter gear wheel, and a second position engaging the second (6) and the third (8) 
counter gear wheel. 
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6. Device according to claim 5, wherein the screw (17) of the screw mechanism 
(16) is rotatably supported with respect to two axially spaced support rings (18, 19), 
said support rings (18, 19) each being suspended with respect to the housing (1) by 
means of suspension rods (20) extending between the ring gear (9) and the sun gear 
(12) of the satellite gear set (10), and the nut (21) of the screw mechanism (16) is 
connected to the selector wheel (15). 



7. Device according to claim 5 or 6, wherein synchronizer mechanisms (13, 14) 
are provided between the second (6) and the first (6) counter wheel as well as between 

1 0 the second (6) and the third (8) counter wheel. 

8. Device according to claim 5, 6 or 7, wherein the input member (4) is connected 
to the sun wheel (12), and the third counter wheel (8) is connected to the ring gear (9) 
of the satellite gear set (10). 
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Fig 5 
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